Metabolomic and transcriptomic responses induced in the livers of pigs by the long-term intake of resistant starch.
The present study investigated metabolomic and transcriptomic responses in the livers of pigs to evaluate the effects of resistant starch on the body's metabolism at the extraintestinal level. Thirty-six Duroc× Landrace × Large White growing barrows (70 d of age) were randomly allocated to either the corn starch (CS) group or the raw potato starch (RPS) group with a randomized complete block design; each group consisted of 6 replicates (pens), with 3 pigs per pen. Pigs in the CS group were offered a corn-soybean-based diet, whereas pigs in the RPS group were put on a diet in which 230 (growing) or 280 g/kg (finishing) purified CS was replaced with purified RPS during a 100-d trial. The livers of pigs were collected for metabolome and gene expression analysis. Gas chromatography-mass spectrometry analysis showed that compared with the CS diet, the RPS diet decreased ( < 0.05) cholesterol and palmitic acid as well as increased ( < 0.05) 3-hydroxybutyric acid, which indicated the reduction of adipose weight and fatty acid biosynthesis and the elevation of fatty acid β-oxidation. In addition, 2-ketoglutaric acid and glucose-6-phosphate were increased (< 0.05) although pyruvic acid was decreased ( < 0.05) in the RPS group, indicating the upregulated capacity of glucose phosphorylation and glycolysis. Microarray analysis showed that the mRNA expression of (), (), and () were downregulated ( < 0.05) whereas (), (), and () were upregulated ( < 0.05) in the RPS diet, indicating a decrease in fatty acid intake and synthesis and an increase in fatty acid oxidation and glycerophospholipid synthesis. The results demonstrated that the long-term consumption of RPS could modulate hepatic lipid metabolism by decreasing fatty acid synthesis as well as increasing lipid oxidation and glycerophospholipid synthesis.